Relevance of the vascular effects of insulin in the rationale of its therapeutical use.
Beyond carbohydrate, lipid and protein metabolism, insulin influences hemostasis, vascular tone and angiogenesis. Insulin per se causes a slow-acting vasodilation selectively occurring in skeletal muscle tissue, mainly related to an endothelium-dependent mechanism. Insulin-induced vasodilation is attenuated by the secretion of endothelin-1 and by the stimulation of sympathetic activity. The direct vasodilating effect of insulin is deeply reduced in the insulin-resistant states. The insulin effects on platelet aggregation and inflammatory response are attributable to increased synthesis of nitric oxide, and are deeply reduced in the insulin-resistant states. Furthermore, insulin reduces oxidative stress and promotes angiogenesis and proliferation of vascular smooth muscle cells. The involvement of insulin signalling pathways in these different insulin actions both in insulin sensitive and in insulin resistant states and the concept of "selective insulin resistance" are discussed. The vascular effects of insulin are generally ignored in the clinical practice, despite the evidences that insulin infusion with algorithms aiming to provide an optimal blood glucose control improves the clinical outcomes of patients with severe acute illness and myocardial infarction. Aim of this review is to clarify whether the vascular effects of insulin could represent a new "rationale" for its therapeutical use, independently of the well known metabolic actions.